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Description 

FIELD OF TWE INVENTION 

[0001] The invention relates to guidewires used to 
support and guide dilation catheters as they are 
advanced through body tumens such as blood vessels. 
Such guidewires are disclosed in WO-A-'g2/l9l5l. on 
which the precharacterisrng part of claims 1 and 14 
below Is based. 

BACKGROUND OF THE INVENTION 

[0002] A wide variety of gutdewlres are used for var- 
ious medical purposes in the treatment of the human 
body. Typically guidewires are used to guide a catheter 
to a site within a patient^s blood vessel to perform the 
procedure for which the catheter is adapted. For exam- 
pie, guidewires, particularly small diameter steerable 
guidewires, perform tha important function in percuta- 
neous trar^uminal ooror^ry angioplasty of guiding a 
balloon catheter such that the balloon can be placed at 
the site of the stenosis (obstructlbn) to be treated. The 
baDoon is then Inflated to dilate the stenosis and subse- 
quently increase the blood flow through the artery. 
[0003] Typical angioplasty steerable guidewires 
include a torsionaHy rigid, longitudinally flexible shaft 
and a flexible distal end that includes a coil, all or part of 
which may be radiopaque, so that a physician can mon- 
itor fluoroscQpically the position and advancement of 
the guidewira 

[0004] During procedures, such as coronary angi- 
oplasty, it is often the practice to Inject a radiopaque 
contrast liquid into the artery so that the shape and path 
of the artery, particularly in the region of the stenosis, 
may be visualized fluoroscopically. The radJopacrty o1 
some guidewire coils may be so dense as to vision y 
obstruct the slenosed part of the artery when the con- 
trast liquid is Injected. As a result of the visual ol^struc- 
tion. the ability of the physician to visualize and assess 
the nature of the stenosis Is Innpalred. 
[0005] US- Patent No. 5.144.959 (Gambale) 
describes a guidewire which does not visually obstruct 
the desired part of the artery when contrast liquid is 
irgected. The distal region of the Gannbale guidewire 
includes a coil hax/ing a highly radiqsaque distal portion, 
a moderately radiopaque praximal portion and a non- 
radiopaque Intermediate portion. The guidewire may be 
advanced so that its distal fxsrtion advances through 
and beyond the stenosis while the nor>-radBopaque por- 
^ ton is disposed at the region of the stenosis to prevent 
visual obstruction. The moderately radiopaque pnoximal 
portion provides an indication of the position and config- 
uration of the more proximally located portions of the 
gurdewira Thorough assessment of the stenosis, how- 
ever, is difficult without the provision of a visual refer- 
ence length. 

[0006] The provision of a visible reference length 
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would enable the physic^n to make in vivo measure- 
ments of the lesion to determine its length and shape 
and dimer^ons of the artery adjacent to the lesion. The 
assessment fadlitates the selection of an appropriately 

s ^zed balloon catheter and, additionally, in the event that 
a stent is needed to prevent the artery from collapsing in 
the area of the lesion, aids in the selection of an appro- 
priately sized stent. It is, therefore, de^rable for the dis- 
tal region of non-obstructing guidewires to Include a 

10 highly radiopaque distal section arxl more rvoximal uni- 
formly spaced radiopaque markers, which provide such 
a reference length. 

{0007] ft is among the general otijects of the Inven- 
tk>n to provide guidewires teving the foregoing desira- 
r6 ble charactertetics. 

SUMMARY OF THE INVENTION 

[0008] The invention is defined in claim 1 and 14 

so below. The dependent bairns are directed to optional or 
preferred feature combinations. 
[0009] A guidewire. in accordance with the inven- 
tion, has an elongate flexible shaft. In a first embodi- 
ment of the invention, a distal radiopaque co3 Is 

25 aipported about and is attached to a distal portion of 
the shaft A proximal radiopaque coQ Is supported about 
and Is attached to a distal portion of the shaft, spaced 
prxndmally from the distal coll. The di^l coil may be 
more radiopaque than the praximal coil which would 

30 make it af^ear darker than the praxirrml coil under fluor- 
oscopy. The two coils rr^y have identical radiopacity A 
polymer sleeve encases the shaft between the cfistal 
and proximal coils, its ends overlapping the proximal 
end of the distal coil and the distal end of the proximal 

35 coil. The guidewire also includes at least one radio- 
paque marker band attached to the shaft between the 
distal and proximal coils and encased by the polymer 
sleeve, Thua^ the guidewire provides a distal region hav- 
ing a highly radiopaque distal portion, a non-radiopaque 

40 intermedrat© portion (except for the radiopaque mark- 
ers), and a moderately or highly radiopaque proximaJ 
portion. 

[0010] In a second embodiment of the invention, a 
radopaque ooit is supported about and is attached to 

45 the distal region of tfie shaft. The coil has varying pitch 
along its length and Includes highly radiopaque (£stal 
and proximai sections and a moderately radiopaque 
intermediate section. The guidewire may also Include 
an additional small radiopaque coil attached to the c£stal 

50 end of the guidewire and located within the cfistal sec- 
tion of the coil for Increased radiopacity in the cfistal sec- 
tion. The int^mediate section Includes one or more 
tightly wound coil sections, which correspond to the 
radiopaque marKens of the first embodimenL Each coil 

ss section appears as a dark marker under fluoroscopy, 
and is separated from the proximal and distal sections 
\yy loosely wound coil sections, which appear ligtiter 
under fluoroscopy. A polymer sleeve encases the coil 
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along a n^ority of the length of the coiL Thus, th 
guidewire provides a dfeta! region having highly radio- 
paque di^l and proxinnal portons and a very lightly 
radiopaque imermediaie rsorSon (except for the corker 
radiopaque rr^rKers). g 
[0011] In a third embodiment of the Invention, a 
radiopaque coil is supported about and Is attached to 
the distal region off the shaft The coB has varying pitch 
along rts length and includes highly radiopaque distal 
and proximal sections and a lighrtly radiopaque tnterme- ro 
diate window section. The intermediate window section 
irrcludes one or more srr^ter tightly wound coil sections 
separated by loosety wound coil sections. Each smaller 
tighty wound coil section appears as a dark marker 
under fluoroscopy. A polymer sleeve encases the Inter- is 
mediate window section of the ooil. The sleeve rs 
attached to the guidewire only at the ends of the sleeve 
l?y heat shrinking the ends of the sleeve to the tightly 
wound coils immediately adjacent the tntermecfiate win- 
dow section. A smaU gap can exist between the coils of so 
the intermediate window section and the sleeve such 
that the contour of the coils In the window section do not 
project through the sleeve. Thus, the guidewire provides 
a distal region having highly radiopaque distal and prox- 
imal portions and a lightly radiopaque intermediate por- 2S 
tion (except for the darker radiopaque markers). 
[0012] The guidewire of the irrverrtion ts intended to 
be used such that the non-radiopaque section (if using 
the guidewire of the first embodiment), or lightly radio- 
paque section (if using the guidewire of the second or so 
third embodiments), is placed whhin the stenosed 
region of the artery so that the radiopaclty of the 
guidewire will not Interfere with the fluoroscopic imaging 
of the stenosis when the artery Is Injected with radio- 
paque contrast liquid. The radiopaque markers provide ss 
a reference for the physician to measure the length of 
the stenosis, the cfimensions of the adjacent arterial 
area, and/or to mark the location of a lesion or a stent 
Thus, the markers aid in the selection of an appropriate 
balloon and. If neceesary, in the selection of an appro- 4o 
prtate stent. This Invention allows the physician to do 
this regardless of visualization angle or degree of fluor- 
oscopic magnification. The polymer sleeve insulates the 
spaced coils or t>ands from the inner arterml wall and 
provkJes a uniform outer diameter (in some embodi- 45 
ments) to the distal region of the guidewire such that a 
catheter will smoothty move over the guidewire. 

DESCRIPTiQN OF THE DRAWINGS 

[0013] The foregoing and other objects and advan- 
tages of the invention wilt be appreciated more fully 
from the following further description thereof, with refer- 
ence to the accompanying drawings wherein: 

55 

FIG. 1 is a longitudinal sectional fragmented illus- 
tration of first emt^odlment of guidewire, in accord- 
ance with the Invention: 
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FIG. 2 is a longrtudinat sectional fragmented illus- 
tration of a second embodiment of guidewire. not tn 
accordance with the invaition; 
FIG- S is a longitudinal sectional fragmented illus- 
tration of a third embocfimeni of guidewire. In 
accordance with the Invention; 
FIG. 4 is a longitudinal sectional fragmented iWus- 
tratlon of a variation to the third embodiment; and 
FIG. 5 is a longitudinal sectional fragmented lllis- 
tration of a fourth embodiment of guidewire, in 
accordance with the invention, t>ad without showing 
racfiopaque rrtarkers. 

[001 4] It is to be appreciated that the figures are not 
drawn to scale and are highly diagrammab'c to illustrate 
the concepts of the Invention. Rg. 2 and its accompany- 
ing description assist in revealing the sublect matter of 
the claimed Invention even though what is shown in Rg. 
2 is not in accordance with the Invention as ctaimed. 

DESCRIPTION OF THE IU.USTRATIVE EMBODI- 
MENT 

[00151 FIG. 1 shows a first embodiment of the 
Invention. As shown, the guidewire. when intended for 
percutaneous transluminal coronary angioplasty may 
be approximately 175 cm to 300 cm in total length and 
includes an ef created rotatronaily rigid, longitudinally 
flexOsle core wire 10, preferably made of stainless steel 
or other matenal suitable for use as a guidewire shaft. 
The majority of the length (approximately 14d cm to 273 
cm) is in the proximal segment 11 of the core wire which 
has a substantiafly uniform diameter of approximately 
0^5 to 0.457 mm (0.010 to 0.018 inches). The proximal 
segment 11 merges into a first tapered segment 12, 
about 3 cm tong which, in turn, merges into an Interme- 
diate t>arrel segment 14, approximately 22.5 cm long 
and about 6 mils in diameter. Intermediate segment 14 
merges into a second tapered segment 15, about 3 cm 
long which, in turn, merges Into a distal barrel segment 
16, about 2.5 cm long and approximately .05 mm (2 
mils) in diameter. The distal aegmerrt 16 is more flexible 
than ttie irTtermediate segment 14. Alternatively, the 
core wire (from taper 12 to distal segment 1 6) may have 
a continuous taper along its length. 
[0016] A distal coil 18. approximately 3 cm in 
length, is supported at>out the c£stal segment of the 
core wire and preferably is attached at its proximal end 
to the core wire by adhesive at joint 20. Suitable adhe- 
sives include an ultraviolet curable adhesive or a 
cyanoacrylate adhesive. The joint 20 allernatlvely may 
be voided, soldered or brazed. The distal coil 18 is 
attached at its distal end to the core wire by a <fisial 
hemispherical tip weld 22. Thedistal coil may be formed 
from a highly radiopaque material such as a gold/ptati- 
num or platinum/tungsten alloy In a guidewire Intended 
for use In percutaneous transluminal coronary angi- 
oplasty, the diameter of the vwre from which the distal 
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cdM8 is wound preferably \s wrthin the range of 0.025- 
O.lOZrmn (.001 -.004 inches). The outer diameter of the 
distal coil 18 preferatsty is within the range of 0.25 - 0.46 
nnm (.010-.Q18 inches). 

[0017] A proxin^l coil 24 is supported about the s 
inteimediate segment 14 of the core wre and is prefer- 
ably attached at its distal end to the core wire by adhe- 
sive ai joint 26. The proodmal end of ooil 24 extends to 
the proxinnal end of the intermediate segmem 14 of the 
core wire where it may be attached to the core wire by 
adhesive at joint 25. Joints 25 and 26 may alternatively 
be welded, soldered or brazed. The outer diameter of 
the proximal coil is preferably the same as that of the 
distal coil 18. The proxlnral coil preferably is 7-22 cm In 
length. The proximal doll 24 may be less radiopaque 
than the distaf coil 18 or of equivalent radiopacity. The 
proximal coil preferably is formed from the same mate- 
rial as the distal coil but may be formed from smaller 
diameter wire to a<tiieve the desired reduced rat£opacT 
ity. 

[0O18] The region of the guldewire between the 
proximal and distal ooils, including a portion of tf>e inter- 
mediate segment 14 and tapered segment 15v Is cov- 
ered tsi a flexible polymeric sleeve 34. The sfeeva 
preferably having an outer <£ameter equal to that of the 
prcKimai and distal coils, provides a uniform outer diam- 
eter to -the distal region of the guidewire such that the 
catheter v^ll smoothly move over the guidewire during 
advancement. The sleeve preferably is flexiUe, kink 
resistant and includes a tubricious surface for aiding in 
guidewire maneuverabllrty. The sleeve preferably is 
formed from a polymer material (such as polyamrde or 
polyethylene) which exhibits the above properties. A 
hydrophllic or hydrophobic coating n»y t>e used to coat 
the outer surface of the polymer sleeve for added lubric- 
ity. 

[001 9] The sleeve preferably is as Ihin as rs practi- 
cal, depending on the polymer material from which the 
sleeve is made, in order that the region of the sleeve dis- 
plays a desired degree of flexibiBty, The wan thickness . 
of the sleeve preferat)ly falls witiiin the range of 0.005 - 
0.05 mm (.0002-.002 inches). The sleeve preferably 
cavers the proximal end of the distal coil and the distal 
end of the proximal ooil and may be 5-20 cm in length. 
Ag shown In FIG. 1 . the distal end of the proxinial coil 24 
and the proximal end of the distal oon 18 can be 
stretched and tapered down to a snnaller cfiameter in the 
region wt>ere they are attached to the core wire artd 
overlapped by the ends of the polymer sleeve 34. The 
polymer sleeve preferably is adhesively attached ai both 
er^ to the guidewire. If adhesively attached, a snrQll 
gap 23 exists between the inner surface of the sleeve 
and outer surfaces of the marker bands 28, 30 arxJ 32 
(discussed below). The size of the gap is approximately 
equal to 0.025mm (.001 inches) but would depend on 
the thickness of the sleeve wall and the outer diameter 
of the marker bands. The gap prevents the outer con- 
tour of the marker bands from projecting through the 



polymer sleeve. Alternatively, the sleeve may be heat 
shrunk about th gutdewira' 

[0020] Radiopaque marker bands 28, 30 and 32 ar 
attached to the core wire between the prosdmal and dSs- 
tal colls. Marker t>ands 28. 30 and 32 preferably are 
attached by adhesive at joints 36. 38 and 40, respec- 
tivety. Alternativety, joints 36, 38 and 40 nnay be welded 
or brazed. The marker bands preferably are made from 
a radiopaque notarial such as tantalum, platinum, gold 
or alloys thereof. The marker bands wai be spaced to 
provide optimum usability for various la vivo dimension 
measurem^its by a physician. Partknilarly, the spacing 
and dimensions of the marker tsands provide reference 
lengths such that the length and shape of a lesion and 
adiacent arterial (£mensions can be determined fluoro- 
scopically. Such a determination can aid a physk;ian in 
the selection of an appropriately sized balloon. Addition- 
ally, If necessary, such a deter mir^on aids in the selec- 
tion of an appropriately sized sterrt. The marker bands 
also provide reference locations which can aid in plac- 
ing a post-stent balloon after stent placement. While the 
guidev\^re preferably includes three marker tsands, as 
shown and described, it is envisioned that as few as one 
rr^rker band could be used. 

[0021] The guidewire of the first embodiment thus 
has a distal tip sectkin 16 that is highly radiopaque, an 
imermediate sectwn (between the coils) that is non- 
rac£opaque (except for the marker bands), and a proxi- 
mal section that is moderately or highly radiopaque. 
Such an anangement may be referred to as 
"greyAvhite/tjIack" or lolack/white/trfack*' (from the proxi- 
mal to the distal ends), referring to its relative appear- 
ance under fluoroscopy. The highly radiopaque distal 
segment provides dear, visible, fluoroscopic indication 
of the distal tip of the guidewire to indicate clearly the 
guidewire position. Typically, the distal tip of the 
guidewire is advanced through and beyorKl the stenosis 
to be treated. The intermediate, non-radiopaque seg- 
ment Is Intended to be disposed at the region of the ste- 
nosis so that the region will be unobstructed by 
radiopaque effects of the guidewire Thus, the full radio- 
paque effect of the radiopaque oontraet liquid injected 
into the artery can be visualized on the fluoroscope, 
particularly In the criticaf stenosed region of the artery. 
The moderately or highly radiopaque proximal segment 
provides an indication of the position and oonfiguralion 
of the more proximally located portions of the gutdewnre 
and. therefore, the proximal arterial anatomy. 
P)022] The "grey/white/black" or Islack^white/black'' 
configuration can be achieved with the appropriate rela- 
tive degrees of radiopacity by varying the thicknesses of 
the wires from which the coils are wound, as described 
abova Alternatively, as will be understood by those 
Skilled In the art the coils may be pteted with varying 
thicknesses of radiopaque material to achieve the 
desired levels of radiopacity. The plating pnDcess is 
described in US. Patent No. 5. 144. 959 (Gambaie). 
[0023] FIG. 2 illustrates a second emtxxjiment of 
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guidewire which is fairly simUar in construction to the 
first embocfiment, but not in accordance with the pr^ent 
invention as herein claimed. Like elemerits in FIG. 2 are 
referred to by identical reference characters (to those in 
FIQ. 1). in the embodiment of FIG. 2, the constriction of 5 
the core wire 10, the distal coil 16. and the rrHrker 
bands 28. 30 and 32 is identical to that of the first 
embodiment (shown in FIQ. 1). The guldewire of th© 
second embodiment however, omits the proxima} coil 
24 of the first embocfiment. As in the first embodiment a 10 
polymeric sleeve 34, having the same properties as 
those described above, encases the proximal end of the 
dts^ coil and the marker barvte. In the second emtxxJ- 
iment. however, sleeve 34 extends proxlnially of the 
marker bands to tapered segment 12 of core wire 10. js 
The sleeve provides a uniform outer diameter to the dis- 
tal region of the gutdewire to aid in ^nooth advance- 
ment of ihe catheter over the guldewire. The sleeve 
preferably is adhesively attached at both ends to the 
guldewire. Like the emt^odiment of FIG. 1 . if adhesively 20 
attached, a small gap 39 exists between the inner sur- 
face of the sleeve and the outer surface of the marker 
bands 28, 30 and 32. The gap prevents the outer con- 
tour of the marker bands from projecting through the 
polymer sleeve. Alternatively, the sleeve may be heat zs 
shrunk about the gutdewire such that, proximalty of the 
marker bands, the sleeve 34 tapers down to fit tightly 
around the intermediate segment 1 4 of core wire to Gr&- 
ate a smooth transition. 

[0024] The gutdewire of the second embodiment 30 
thus has a distal region Including a distal tip section 1 6 
that is highly radiopaque arKf a proximal section that is 
non-fadiopaque. Such an anrangement is referred to as 
"white/black" (from the proximal to the distal ends), 
refem'ng to its relative appearance under fluoroscopy. 35 
As with the embodin^nt of FIG. 1, the highly radio- 
paque distal segment provides dear, ^sible fluoro- 
scopic Indication of the distal tip of the guidewire to 
indicate clearly the guidewire posrticn and the proximat. 
non-radiopaquo segment provides for unobstructed vis- *tc 
ualization of the stenosis. 

[00251 FIG. 3 shows a third embodiment of 
guidewire in which a radiopaque coil 50 is supported by 
and attached to a distal region of the core wire 51. Core 
wire 51 is an alternate emt>odiment core wire in whk^h 46 
the distal barrel segment 16 of the core wfre 10 of the 
fir^ embodiment is absent and is r^laced by a pair of 
round forming wires 53 and 5S wtiich exterxl from 
tapered segment IS to hemispherical ^ weU 22. The 
forming vinres. typically 3-7 cm in length, preferably are so 
adhesively attached to tapered segment 15 and extend 
approxirmtely 2 cm beyond the distal tip of core wire 51 . 
The fomrtlng wires preferably are formed from materials 
such as stainless steel, Sandvik 1RK91. PH455 or 
MP35N. Coil 60 can be used, however, with the core 65 
wire 10 of the first embodiment. Similarly, the guidewire 
constructions of the first artd second embodiments can 
be used with the core wire 51 . 
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[0026] As shown In FIG. 3. the distal end of the coil 
50 is attached to the hemispherical tip weld and the coil 
extends proximally to the tapered section 1 2 of th core 
wire. The proximal ertd of the coil 50 is attached to the 
core wire by adhesive at joint 52. Alternativety. joint S2 
may be eoldered or brazed. Coil 50 may also be 
attached to the core wire, preferably by adhesive, near 
the distal end of the coil to add structural integrity to the 
distal end of the guidewire such that unwinding of the 
coil during advancement of the guidewire through an 
artery Is prevented. Spring 50 preferably is formed from 
a radiopaque material such as a platiruim/gold or other 
suitable alloy The dianteter of the wire from which the 
cell 50 is wound preferably is within the range of 0.025 - 
0.10 mm (0.001-0.004 inches). TTie outer diameter of 
the coll preferably is within the range of 0.25 - 0.46 mm 
(.010- .018 inches). A typical coll length falls within the 
range of 5-20 cm. K using a coil having a length of 5 on, 
ths corresportding dimensions of the core wire wouki be 
less tfian that disckTsed above, as will be appreciated by 
those skilled in the art. 

[0027] Spring SO has varying pHch along Its length 
including multiple tightly wound coil sections separated 
by loosely wound cofl sections. The tightly wound coil 
sections appear dark under fluoroscopy and the loosely 
wound coil sections appear light. Among the tightly 
wound coll sections are a distal section 54, preferably 
within the range of 2-3 cm In length, and a proximal sec- 
tion 55, within the range of 3-10 cm in length. Thus, the 
proximal arvJ distal sections are highly radiopaque. 
[0028] An intermecfiate section 57 of the coil rmiy 
include multiple tightly wound coil sections 5S. 58, 60, 
62, and 64, and loosely wound coil sectksns 65. 66. 68. 
70. 72. and 74. The intermediate sectkin as a whole 
appears light under fluoroscopy with the tightly wound 
sections appearing as dark nwkers, providing ref^- 
ence lengths and location markers for the physician. 
Markers 56, 58, 60 and 62 may be uniformly spaced, 
preferat)ly in 1 cm to 2 cm nujltiples. The number of 
markers and the length and pacing thereof, however, 
can be changed to suit a partk:ular application, it is envi- 
sioned, that as few as one rrtarker band could be used. 
[002d] The majority of the length of the spring, from 
a proximal point of the d'stal section to the proximal end 
of the spring, is covered by a flexible polymeric sleet/e 
34. Sleeve 34 exhibits the same qualities as the sleeve 
described atxive in connection wth the first and second 
embodiments. The sleeve provides a uniform outer 
diameter to the distal region of the guidewire. The 
sleeve, therefore, helps to ertsure smooth catheter 
movement over the gutdewire during advancement. 
Sleeve 34 preferably is adhesively attached to the 
guidewire at proximal 76 and distal 78 joints. If adhe- 
sively attached, a small ^ 80 ex^ts between the outer 
surface of spring 50 and the inner surface of sleeve 34. 
The gap enables free bersling movement of the coils of 
spring 50 beneath the sleeve 34 while the gutdewire is 
maneuvered through an artery. Additionally, the gap 
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prevents the contour of the outer surface of the coils 
from projecting through the polymer sleeve 34. Arterna- 
tively. the ends of the deeve 34 mayl>e heat shrunk 
about the guidewira K ahoutd be understood that the 
ntethod of attaching the stee\^e to the guidewire only at 5 
Its ends by adhesive or t>y heal shrinWng its ends can be 
used with any of the guidewire eml>odiments cfisclosed 
herein. 

[0O30] The guidewire of the third embodiment thus 
has a distal tip section and a proximal section ttiat are 10 
highly radiopaque and an intermediate section that is 
lightly radiopaque (except lor the darker markers). Such 
an arrangement is referred to as "black/jgreyATlack" 
(from the proximal to the distal ends), refem'ng to its rel- 
ative appearance under fluoroscopy. As with the previ- is 
ously described embodiments, the highly radiopaque 
distal segment provides dear, vtsible fluoroscopic indi- 
cation of the distal tip of the guidewire to Indicate clearly 
the guidewire position and the intemnediale. lightly radi- 
opaque segment provides for sutTstandally unob- 20 
structed visualization of the stenosis. 
[0031] As described above, the proximal and distal 
sections of the coil preferat^ly are equally highly rado- 
paque. Attematively, the distal section can be more radi- 
opaque than the proximal section. To achieve the 2S 
desired relative radiopacity. the distal section 54 of the 
coil may be wound firom a wire having a greater diame- 
ter than that of the proximal section. Alternatively, as \mll 
be understood by those sMIIed in the art. the distal sec- 
tion 54 may include arKither shorter radiopaque coil 90 30 
which is supported by and attached to the extreme dis- 
tal part of the core wire and which is located within the 
distal section of the coil, as shown in Fia 4. 
[0032] Fteferring to PIG. 4, inner coil 90 Is attached 
at its dfsteit end to the hemispherical t'p weld 22 and 3s 
way be attached at its proximat end to the forming wires 
53 and 55 and the tapered segment 15, preferably by 
adhesive. Alternatively, the proximal end of the inner coil 
may not be attached to any element. Besides Inner coil 
90, the embodiment of fig. 4 is identical to that of FIQ. 4o 
3. The inner coil 90. preferably has an outer diameter 
within the range of 0.15 - 0.30 mm(.006--0l2 inches), a 
length within the range of 1-4 cm, and is made from a 
radiopaque material such as platinum, gold or a plati- 
num/gold alloy. The diameter of the wire from which the 4e 
inner coil is wound is preferably within the range of 
0.025 - 0.076 nrim (.001 to .003 inches). The inner coil 
90 is sun-ounded by the distal section of the coil SO such 
that the distal section will appear highly radiopaque. 
[0033] FIG. 5 shows a fourth en*»odimerrt of so 
guidewire in which the guidewire preferably falls within 
the range of 1 80-300 cm in ler^h and Includes an elon- 
gated rotation ally rigid, longitudinally flexQsle core wire 
10. preferably made of stainless steel. The majority of 
the length (preferably 1 1 0-280 cm) of the core wire is in es 
the proximal portion 11 which has a substantially uni- 
form diameter, typically within the range of 0.25 - 0.46 
mm (10-18 mils). The proximaJ portion 1 1 merges into a 
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first tapered segment 12. preferably 2-10 cm in length, 
which, in turn, merges into a fir^ barrel segment 13, 
prefOThly 10-20 cm in length. The diameter of barrel 
segmert 13 preferatJiy is within the range of 0.13 - 0.30 
mm (5-12 mils), less than that of proxinral portion 11. 
First barrel segment 13 merges into a second tapered 
segment 17, preferably 2-6 cm in length, which, in turn, 
menges into a second ban-el segment 19, preferably 5- 
25 cm in length. The diameter of barrel segment 19 
preferatjiy is within the range of 0.10 - 0.25 mm(4-10 
mils), less than that of first barrel segment 13. Barrel 
segment 19 merges into a third tapered segment 21. 
preferably 2-10 cm in length, which extends to the distal 
end of the core wire. 

[0034] One or more farming wires (only one of the 
forming wires 53 Is shown) extend from tapered seg- 
ment 21 to a rounded tip weW 22. The forming wires, 
typically one to five cm in lertgth, preferably are adhe- 
sively attached to tapered segment 21 at joim 76 and 
extend approxlrmtery 2 cm beyond the distal tip of core 
wire 10. Altematively, Joint 78 can t>e soldered or 
brazed. The fomiing wires preferably are made from a 
specially treated precipitation hardenable alloy material. 
One such material is an alloy of nickel, cobalt, molybde- 
num and chromium, commercially available from Fort 
V^fayne ft/letals of Fort Wiayne. Indiana under the trada 
designation MP35N. Another suitable material is a an- 
gle stage martensitlc precipitation hardenat}le stainless 
steel tnaving modified proportions of chromium and 
nickel and with additional elements of copper and tita- 
nium, commercially available from Carperrter Steel Co. 
of Reading. Pennsylvania under the trade designation 
455PH. Still another suitable material is a precqpitation 
hardenable alloy that is commercially available from 
Sarxivlk Steel under the trade designation Sandvik 
1RK91. 

[0035] While the distal region 27 of the core wire 
has been shown and descrit}ed herein as including two 
tapered segments, two barrel segments and two form- 
ing wires. It should be understood that omer core wires 
can be used with this fourth embodimem such as. for 
example, a core wire that has a distal region including 
only a single barrel segment which merges into a 
tapered segment thai extends to the distal and of the 
core wire (with or vwthout forming wres). Any ot the 
guidewire embodiments disclosed herein can be prac- 
ticed with a core wire having a distal region that either 
includes one or more forming wires or. altematively, a 
oore wire that extends to the distal tip of the guidewire. 
[003^] A radiopaque coil 50 is supported by and 
attached to the distal region 27 of the core wire 10. The 
distal end of the coil SO is attached by the hemispherical 
tip weld. Just proximaify of the distal end of coil 50, tfie 
coil Is attached to the core wire at joint 78. Joint 78 also 
adds Integrity to the structure of the distal end of the 
guidewire to prevent the coil 50 from separating from 
the core wire if the forming wires break during use. The 
coil extends proxlmally to the tapered section 1 2 of the 
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core wire 10. The praxima) end of the coil is attached to 
the core wire by adhe^ at Joint 52. Ahernatively. joint 
52 can be sddered or brazed. Spring 50 preferably is 
fornr^ from a radiopaque mat^ial such as plati- 
num^otd or other suitable alloy. The diameter of the $ 
wire from which the coil is wound preferatdy is within the 
range of 0.038 - 0.076 mm (.0015-.003 inches). The 
outer diameter of the coil preferably is within the range 
of 0.25 - 0.45 mm (.010--O18 inches). A typical coil 
length falls within the range of 1 5-40 cm. While the coiJ ro 
is ^own in FIG. 5 as ^^ng an outer diameter that ie 
less than thai of the proximal portion 11 of the core wire, 
it is to be appreciated that the outer diameter of the coil 
Is preferat^ equal to or approximately equal to the 
outer diameter of the proximal portion 1 1 of the core is 
wire. 

[0037] Spring 50 has varying pitch along its length 
Including distal and proximal tightly wound coil sections 
54 and 55 separated by an intermediate loosely wound 
window coil section 57. The tightly wound coil sections so 
appear dark under fluoroscopy and the loosely wound 
window coil section appears ligN. Distal section 54 pref- 
erably fialls within the range of one to five cm in length, 
proximal section 55 preferably falls wtthin the range ot 
10-25 cm in length, and intermediate window section 57 2S 
preferably l^ls within the range of 5-20 cm in length. 
[0038] Intermediate window section 57 includes a 
number of short tightly wound coil sections (not shown) 
s^rated by loosely wound coll sections as in the 
embodiment of RG. 3. The tightly wound sections so 
appear as dark markers under fluoroscopy for providing 
reference lengths and location marks for a physician. 
The number of n^rkers and the length and spacing 
thereof can be selected to suit a particular application. 
[0039] Intermediate window section 57 of the coil ss 
50 is covered by a flexible polymeric sleeve 81 . The 
sleeve 61 is Idnk resistant and includes a lubricious sur- 
face for aiding in guldewire maneuverability. The sleeve 
preferably is formed from polyethylene terephthalate 
(PET) but may be formed from other thermoplastic pol- -«? 
ymers such as polyethelena A hydrophilic or hydropho- 
bic coating may be used to coat the outer surface of the 
guidewire including the polymer sleeve for added lubric- 
ity. 

[00401 The sleeve preferably is as thin as is practi- 43 
cal, depending on the polymer material from which the 
sleeve is made, in order tl^t the region of the sleeve dis- 
plays a desired degree of flexibility. The wall thickness 
of the sleeve preferatdy falls within the range of 0.005 * 
0.05 mm (.0002-.002 inches). The sleeve 81 is attached so 
to the guidewire only at its proximal and distal ends 82 
and 84 (each preferably within the range of 0.&2 cm in 
length) by heat shrinking the sleeve only at those ends. 
Only the ends 62 and d4 of the sleeve 81 are respec- 
tivaly heat shrunk about the tightly wound coils of the 55 
proxinDal 55 and distal 54 regions inrtmedlately acQacent 
the window section 57. 

[0O41 ] A email gap 80 exsts between the outer sur- 
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face of the intermediate section 57 of coB 50 and the 
inner surface of sleeve B1. The size of the gap is 
approximately equal to .00025 mm (.0001 inches) but 
would depend on the thidoiess of the sleeve wall and 
the outer diameter of the spring. TTie gap prevents the 
comour of the outer surface of the coils from prolecting 
through the sleeve and contacting the Inner arterial wall 
(whteh would occur if the sleeve were heat shrunk at>out 
the entire length of the coil) so that the guidewire can be 
navigated smoothly through the artery during use. Addi- 
tionaDy. the sleeve 81 insulates the loosely wound coils 
of the intermediate section 57 from the inner arterial 
wall to prevent them from significam movement relative 
to one another during advancenTent through an artery. 
Such movement could result In altering the fluoroscopic 
image of the guidewire and/or altering the structure and 
functionality of the coils of the spring. 
[0042] The distal region of the fourtti embocfiment 
(FIQ. 5) of the guidewire thus has distal tip and proximal 
sections that are highly radiopaque and an intermediate 
section that is lightly radiopaque. Such an arrangement 
is referred to as "blacK^grey/black" (from the proximal 
section to the distal end), referring to its relative appear- 
ance under fluoroscopy. The highly radiopaque distal 
segment provides clear, visSale fluoroscopic indication 
of the distal tip of the guidewire to indicate clearly the 
guidewire position. Typically, tfre distal tip of the 
guidewire ie advanced through and beyond the stenosis 
to be treated. The intermediate, lightly radiopaque seg- 
ment Is Intended to be disposed at the r^k>n of the ste- 
nosis so that the region will not be materially obstructed 
by radiopaque effects of the guidewire. Thus, the full 
racfiopaque effect of the radiopaque corrtrast liquid 
injected into the artery can be visualized on the f luoro- 
scope. particufarly in the critical stenosed region of the 
artery. The radiopaque proximal segment provides an 
indication of the position and configuration of the more 
prcodmally located portions of the guidewire and, there- 
fore, the proxrmal arterial anatomy, so that a physician 
can observe the more proxtmalty located portions of the 
guidewire. 

[0043] , The proximal and distal sections of the coil 
preferably are equally highly radiopaque. Alternatively, 
the distal section can be more radiopaque than the 
proximal section. 7b achieve the desired rdative radBo- 
pacity, the distal section 54 of the coll may be plated 
with a radk>paque material. 

[0044] The guidewire of the presem invention pro- 
vides a number of advantages. The guidewire facilitates 
better lesien assessment both by providing a non- 
obstructing region that does not impair fluoroscopic 
aquation of the shape of the lesk>n and by providing a 
radiopaque proximal section that allows visuafization of 
the proximal portion of the wira It also pro^^es racfio- 
paque markers which offer a simple means by which the 
physician can detemiine the length of the lesion, ai^ja- 
oent arterial dinrtenslons, arvjitor reference lesion or 
stent location. Selection of an a^qaropriately, sized bal- 
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loon and. if necessary, selection of an appropriate steni 
Is, therefore, facilitated. AcfiStiorially, the sleeve provides 
a uniform uter diameter to the distal region of tlie 
gutdewtre t ensure smooth movement of the catheter 
during advancement. Also, as In the fourth embodiment, 5 
by heat shrinlg'ng the sleeve only at its ends, the outer 
contour of the coils is pr^/ented from projecting through 
the sleeve, and the sleeve Insulates the loosely wound 
cdls from the inner arterial wall, preirenting them from 
substantial relative ntovemont. 70 
[0045] Thus, we have described a guideuvire having 
varied degrees of radiopadty wherry, a distal section 
of the distal region of the gutdewire appears dark under 
fluoroscopy and an Intermediate section of the cfistal 
regpon appears generally white (or light in an alternate 16 
embocfiment). At least one radiopaque marker Is 
located in the intermediate section for providing refer- 
ence lengths and location marks for a physician. A pol- 
ymer sleeve encases at least part of the cfistal region, 
providing a uniform outer diameter to the region (in 20 
some embodiments), to aid In smooth catheter 
advancement. 

Clairr^ 

zs 

1. A medical guldewire having an elongate flexible 
shaft (10): a distal radiopaque coil (18) supported 
about and attached to a distal portion of the shaft 
(15): a proximaj radiopaque coil (24) supported 
about and attached to an intermediate portion (14) 30 
of the shaft, the proximal coil being spaced from the 
distal coil; a polymer sleeve (34) encasing the shaft 
between ttie proximal and distal colls and at least a 
portion of the proximal ooil (24) characterized in 
that: 35 

at least one radiopaque maii^er (28. 30, 32) is 
attached to the shaft between the distal and 
proximal coils (16, 24). at east one marker 
k>emg encased by the polymer sleeve: (34) and 40 
the polymer sleeve (34) encases at least a por- 
tion of the distal coil (18). 

2. A medical guidewire as claimed in daim 1» further 
characterized in that the polymer sleeve (34) 43 
encases a proximal region only of the distal coiJ and 

a distal region only of the proximal coil (24). 

3. A medicod guidewire as claimed in claim 1 or 2 fur- 
ther characterized in that the at least one marker so 
(28. 30, 32) comprises at least one radiopaque 
marker band. 

4. A medical guidewire as claimed in any one of the 
preceding claims further characterized in that the ss 
distal coil (18) ia more radk^paque than the proximal 
coil (24) such that the distal co3 will apq?ear darker 
than the proximal coil under fluoroscopy. 



5. A medical guidewire as claimed in claim 4 further 
characterized in that the wire from which the 

oo9 (18) is wound has a greater dameter than the 
wire from which the proximal cdl (24) is wound. 

6. A medical guidewire as claimed In any one of 
claims 1 to 3 further characterized in that the radio- 
pacity of the distal coil (18) is approximately equal 
to the racGopacity of the praxinr^ coil (24) such that 
both coils wilt appear equally dark under fluoros- 
copy. 

7. A medical guUewire ae claimed in any one of the 
preceding daims, and further characterized in that 
a gap (23) easts between the at least one maricer 
pa, 30. 32) and the polymer sleeve (34). 

a A medical guidewire as claimed in any one of the 
preceding claims, and further characterized In that 
regions of the polymer sleeve (34) are attached to 
the guidewire adhesively. 

9. A medk^l guidewire as claimed in any one of 
daiTO 1 to 6, and further characterized in thai the 
ends of the polymer sleeve (34) are heal shrunk 
about the guidewire. 

10. A mecfical guidewire as claimed in claim 9 further 
characterized in that the polymer sleeve (81) is heat 
shrunk to the guidewire only at the ends (82, 84) of 
the sleeve. 

11. A medical guidewire as claimed in any one of the 
preceding daims wherein the at least one marker 
oomprises a plurality of rr^rker bands (28. 30, 32) 
having predetermined spacing. 

12. A medical guidewire as claimed In claim 11, 
wherein the plurality of marker bands (28, 30, 32) 
has equal spacing. 

1$. A medical guidewire as claimed in any one of the 
preceding daims whsrein the polymer sleeve also 
encases the proximal end of the proximal coil (24). 

14. A medical guidewire comprising: 

a first radiopaque coil (50) supported by and 
attached to a distal region of a shaft (51), char- 
acterized in that the first coil has highly radio- 
paque distal (54) and proximal (55) sections 
and a more moderately radiopaque intermedi- 
ate section (57), the intermediate section of the 
first coil indudes at least one tightly wound coil 
section (56. 58, 60. 62. 64) separated from the 
distal and proximal coil sections by loosely 
wound coil sections (65, 66. 68, 70. 72. 74); 
said distal coil section constituting a distal rad)- 
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opaqu coil (18), sakl proximal coil section 
constituting a proximal radiopaque coil (24) 
and said at least one tightly wound coil section 
of said intermediate coil section defining a radi- 
opaque marker (28, 30. 32]. and a polymer 5 
sleeve (34, 81) encases the intermediate coil 
section (57) of the first coil (50) and at least 
portions of the proximal and dlstaJ coll sections 
(54. 55). 

10 

15. A medical guidewire as claimed in claim 14 further 
including a second radBopaque ooil (90) supported 
tjy the djstal region of the shaft, wherean the distal 
section (54) of the first coil (50) surrounds the sec- 
ond coil (90). IS 

PatentansprQche 



dadurch gekennzeichnet dass der Draht aus 
dem die distale Spule (18) gewickett ist einen grfi- 
6eren Durctimesser als der Draht aufweist, aus 
dem die proximate Spule (24) gewfckelt fst. 

6. Medizinischer FOhmn^raht nach einem der 
An^rQche 1 bis 3, daduich gekennzeichnet, 
dass die Strahlendtehthelt der dietalen Spule (18) 
ungefdhr gletch zur Strahlendtchthett der proodma- 
len Spule (24) Ist. derart, dass beide Spule n unter 
Fluoroskopie glek^h dunkel erscheihen. 

7. Medlzlntscher FQhrungsdraht nach elnem der vor- 
herg^enden AnsprOche. dadurch gekenn- 
zelchnet. dass zwischen der wenigstens einen 
Markierung (28. 30, 32) und der PolymerhOlse (34) 
&n Zwischenraum (23) vortiartden ist 



1. Medizinischer Fuhrungsdraht mil einem Idnglichen 
ftexiblen Schaft (10). elner dlstaten radiopai<en so 
Spute (18). die urn ^nen distalen Abschnitt des 
Schatts (15) henjm gehaltert und an diesem befe- 
stigt ist, einer proxinmlen radiopaken Spule (24), 

die um einen Zw^cheratsschnitt (14) des Schafts 
herum gehaltert und an diesem befesHgt Ist, wobei 2s 
die proximale Spule von der distalen Spule beab- 
standet ist, einer PolymerhOlse (34), welch e den 
Schaft zwischen der proximalen und distalen Spule 
und wenigstens einen Teil der proximalen ^ule 
(24) umhOllt, dadurch gekennzelchnet. 30 

dass wenigstens eine radiopake Markierung 
(28, 30, 32) am Schaft zwischen der distalen 
und proxin^en Spule (18. 24) befestigt ist 
wobei die w^lgstens eine Markierung von der 3S 
PolymerhOlse (34) umgeben Ist, urxj 
dass die PolymerhOlse (34) wenigstens einen 
Teil der distalen Spule (18) umgibt. 

2. Medizinischer Fuhrungsdraht nach Anspruch 1, 40 
dadurch gekennzelchnet, dass die PolymerhOlse 
(34) einen proximalen Bereich nur von der distalen 
Spule und einen distalen Bereich nur von der proxi- 
malen Spule (24) umgibt. 

45 

3. Medizinischer FQhrungsdraht nach Anspruch 1 
Oder 2. dadurch gekennzeichnet. dass die wenig- 
stens eine Markierung (28. 30, 32) wenigstens ein 
radiopaKes Markterungsband umfaSt. 

60 

4. Medizinischer Fuhrungsdraht nach einem der vor- 
hergehenden Anspruche, dadurch gekenn- 
zeichnet dass die distale Spule (18) radiopaker als 
die proxinnale Spule (24) ist derart dass die distale 
Spule unter Fluoroskopie dunkler als die proximale 55 
Spule erschelnt. 

SL Medizinischer FOhrungsdraht nach Anspruch 4, 



8. Medizinischer FQhrungsdrahl nach einem der vor- 
hergehenden AnsprOche. dadur^ gekenn- 
zeichnet. dass Bereiche der PolymerhOlse (34) 
durch Klebung mil dem FQhrungsdraht verbunden 
^nd. 

9. Medizinischer FQhrungsdraht nach elnem der 
An^ruc^e 1 bis 6, dadurch gekennzelchnet. 
dass c£e Enden der PolymerhOlse (34) um den FOh- 
rungsdraht herum mit Warme aufgeschrumpft sind. 

10^ Medizinischer FQhrungsdraht nach Anspruch 9., 
dadurch gekennzeichnet, dass die PolymerhOlse 
(81) nur an den Enden (82. 84) der Hulse auf den 
Fuhrungsdraht aufgeschrumpft ist. 

11. Medizinischer FOhrungsdraht nach efnem der vor- 
hergehenden Anspruche, wobei die wenigstens 
eine Markierung eine Vietzahl von Markierungs- 
bandern (28, 30, 32) umfa8t die ^nen vorbestimm- 
ten Ak)stand aufweisen. 

12. Medizinischer Fuhrungsdraht nach Anspruch 11, 
wot>ei die Vietzahl von Mariner ungsbSndern (28. 
30, 32) den gleichen Abstand aufweisen. 

13. Medizinischer FQhrungsdraht nach einem der vor- 
hergehenden An^uche, wobei die PolymerhOlse 
auch das proximale Ende der proximalen Spule 
(24) umhullt 

14. Mecfizinischer Fuhrungsdraht. welcher umfaRt: 

eine erste radiopake Spule (50). die von einem 
distalen Bereich ein^ Schaftes (51) gehaltert 
und an diesem befestigt ist. dadurch gekenn- 
zeichnet dass die erste ^ule hochradlopake 
distale (54) und prcodmale (55) Abschnitt© und 
einen gema3igter radiopaken Zwlsdienab- 
sc^nitt (57) aufweist wobei der Zwischenab- 
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schnHt der ersten ^sule wenigstens einen dicht 
gewicketten Spulenabschnitt (56. 58, 60, 62. 
64) aufwetst, der vom distalen und praximalen 
Spulenabschnitt durch lose gewickelte Sputen- 
abschnitte (65, 66, 68. 70, 72, 74} getrennt ist. 
wobei der dlstale Spulenabschnitt eine didtale 
radiopaks ^ule (18) k^ldet. wobei der proxi- 
mate Sputerrabschnitl eina pronnrtale radio- 
pake Spule (24) bildet und der wenigstens eine 
diciTi gewtckeJte Spulenabschnitt des Zwi- 
echen&pulenabschnitts eine radk>pake Martde- 
rung (2B. 30, 32) bestinnmt und wobei eine 
i^tymerhQIse (34. 81) den Zwtschenspulenab- 
schnltt (57) der ersten Spule (50) und wenig- 
stens Telle des prosdmalen und distalen 
Spulenabschnttts (54, 55) umticdlt 

15. IVledizinischer FOhrungsdraht nach Anspruch 14, 
der ferner eine zweite radtopake Spule (90) auf- 
weist. die vom distalen Berelch das Schafts gehal- 
tert 1st, wobei der distale AbscNiitl (54) der ersten 
Spule (50) die zweite Spule (90) umgibt. 

Revendlcations 

1. Rl de guidage mgdical oornportant un fOt flexible 
allonge (10) ; un boblnage distal radio-opaque (18) 
supports autour de, et attach^ sur une parlie dis- 
tale du fOt (15) : un tx>binage proxinnal radio-opa- 
que (24) supports autour de, et attach^ sur une 
partie interm6diaire (14) du ful. le bobinage proxi- 
mal etant ecart6 du t>obinage distal ; un manchon 
polymdre (3d) qui enferme le fut entre le bobinage 
proxirml et le bobinage distal et au molns une par- 
tie du bobinage proximaJ (24), caract^risd en ce 
que : 

au moins un maiqueur racSo-opaque (26. 30, 
32) est atta<^6 sur le fOt entre le bobinage dis- 
tal et le bobinage proximal (18, 24), lad it au 
moins un marqueur 6tant enfermS par le man- 
chon polymSre (34) ; et 

le manchon potymfere (34) enferme au moins 
une partie du bobinage di^l (id). 

2. Rl de guidage mddical selon la revendication 1, 
caract6ris6 en outre en ce que le manchon poly- 
m&re (34) enferme une region proximale unique- 
ment du bobinage distal et une region drstate 
uniquement du lx]i:>inage p>raximal (24). 

3. Rl de guidage m^cat selon Tune ou Tautre des 
revendications 1 et 2, caract^is6 en outre en ce 
que ledit au nrrains un maiqueur (28, 30, 32) com- 
prend au moins une bande de marqueur radio-cpa- 
que. 

4. Rl de guidage m^ical selon l\jne quelconque des 
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r vendications prec^dentes. caracterts6 en outre 
en CO que le bobinage cGstal (18) est plus ra<fio- 
opaque que te bobirmge proximal (24). de sort 
que le bobinage distal apparaltra plus sombre que 
5 le bobinage proxin^l en f luoroscopie. 

5. Rl de guidage medical selon la revendication 4. 
caract^risd en outre en ce que le fil k partir duquel 
est bobtn4 le bobinage distal (18) a un dtamdtre 

10 plus fort que le fil A partir duquel est bobin^ le bobi- 
nage proximal (24). 

6. Rl de guidage m^ical selon Tune quelconque des 
revendications 1 k 3, carEictiris6 en outre en ce que 

16 la racfiOKjpactte du bobinage distal (1 8) est approxi- 
n^ttvement egale d la radlo-opacit6 du bobir^e 
proxima} (24). de sode que les deux bobtnages 
apparaltront 6galement sombres en f luoroscopie. 

so 7. Rl de guidage m6dlcal sefon I'une quelconque des 
revendlcations pr§c6dentes, caract^isd en outre 
en ce qu'un intervalle (23) eodste entre ledit au 
moins un ntarqueur (28. 30. 32) et le manchon poly- 
mfere (34). 

25 

a. Fil de guidage m^ical selon I'une queloonque des 
revendlcations pr6c6dentes, caracl^^ en outre 
en ce que des regions du manchon pdym^e (34) 
sont attach^es sur le fil de guidage par voie adh^ 
30 sive. 

9. Rl de guidage medical selon Tune quelconque des 
revendications 1^6, caractSris^ en outre en ce que 
les extrdmit^ du manchon polym^re (34) sont ther- 

3s mor^tract^es autour du fil de guidage. 

10. Rl de guidage medical selon la reyrendication 9, 
caractSris^ en outre en ce que le mandion poly- 
mere (31) est thermor^ractd sur le fil de guidage 

40 uniquement aux extr6mit6s (82, 84) du marK^n. 

11. Rl de guidage m^ical selon I'une quelconque des 
revendicalions pr^c^entes, dans lequel ledit au 
nruuns un marqueur comprend une plurality de ban- 

45 des de marqueur (28, 30, 32) ayam un ^cartement 
pr^itern^n^. 

12. Rl de guidage mddical selon la revendication 11, 
dans lequel la pluralrte de bandes de marqueur (28, 

so 30, 32) ont un ^cartement 6gal. 

13. Rl de guidage mddicat aelon I'une queloonque des 
revendlcations pr^^entes, d^s lequel le man- 
chon polymdre enferme aussi reortr6mit6 proximale 

55 du bobinage proximal (24). 

14. Rl de guidage m6dical comprenant : 
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un premier bobinage radio-opaque (50) sup- 
port^ par. et attach^ our una region distaJe d'un 
^Ot (51), caractdriei en ce que le premier b<^- 
nage comporte un tron^on distal (54) et un 
trongon proximal (59 fortemait radio-opaques, s 
et un trongon IntermMiaire plus mod^d- 
ment radloopaque, le t'on9on IntemnSdiaire du 
premier bobinage comprenant au moine un 
tron^n de bobinage bobind de fa9on dtrotte 
(56, 58, 60. 62, 64} s^pard du tron^n de bobi- w 
nage distal et du trongon de bobinage proximal 
par des trorrgons de bobinage bobinds de 
&9on lache (65. 66, 68. 70, 72. 74} : ledtt tron- 
gon de bobinage cfistal constituant un bobinage 
distal radio-c^que (18). ledit tropin de bobi- is 
nage proximal constituant un bok:inage proxt- 
maJ radio-opaque (24), et ledit au moirts un 
tron^on de bobinage boUn^ de fa9on ^troite 
dudit tron9on de bobinage irtterm^iaire d^i- 
ntssant un marqueur radio-opaque (28, 30. 32), go 
et un manchon polym^e (34, 81) enferme le 
irongon de bobinage iniermediaire (57) du pre- 
mier bobinage (50) et au moine des parties du 
tron^on de bobinage proximal et du trongon de 
bobinage distal (54, 55). 2s 

15. Fil de guic^ge m^ical selcHi la ra^endlcation 14, 
comprenant en outre un deuxi^e bobinage radio- 
opeique (90) supports par ta region distaledu fOt, et 
dans I equal le trongon distal (54) du premier bobi- 3o 
nage (50) entoure le deuxi^me bobinage (90). 



35 



40 



45 



SO 



SS 
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